Objectives: To determine if forensic laboratory evidence could be recovered from alleged sexual abuse victims more than 24 hours after the event and to determine if age or historical factors could be used to determine the need for forensic evidence collections.
Conclusions:
Forensic evidence collections from body sites in child and adolescent rape patients are unlikely to yield positive results for semen (1) more than 24 hours after the event and (2) when taken from prepubertal patients. Consideration should be given to amending guidelines regarding forensic evidence collections in child and adolescent sexual abuse or assault victims.
Arch Pediatr Adolesc Med. 2006; 160:585-588 W HEN AN ALLEGAtion of sexual abuse is reported within 72 hours after the event, the American Academy of Pediatrics 1 recommends that children and adolescents be taken immediately to a medical facility so that a physical examination can be performed and forensic evidence collected when appropriate. However, when the likelihood of forensic evidence contributing positively to the diagnosis of sexual abuse is low, the potential emotional harm to the child by evidence collection may be greater than the likelihood of benefit. 2 The child can perceive the evidence collection as uncomfortable, 2 frightening, and reminiscent of the abuse. Sedation, when required, also has attendant risks.
The goals of this study were to determine the usefulness of forensic collections for semen in child (aged Ͻ12 years) and adolescent (aged Ն12 years) sexual assault victims more than 24 hours after the event and to find other factors that may be reliably associated with the presence or absence of semen.
The standard of care is to perform forensic evidence collections if the event occurred less than 72 hours before presentation or if bleeding or recent injury is present. This "72-hour rule" is based on adult data and may not hold true for children. 2 Some adult data suggest that sperm could be found inside the adult cervix after this period if there was significant trauma, pain, or bleeding, so physician judgment should always be used. [3] [4] [5] Most published studies involving evidence collection kits in children provide little information as to how often these kits are actually positive for semen, and whether some circumstances warrant omission of forensic specimen collection with confidence that the likelihood of missing evidence is low. Dahlke et al, 6 in 1977, reported sperm detection in 3% of children younger than 11 years who were raped, compared with 36% of 11-to 14-year-old subjects who were raped.
METHODS

SETTING
This study was a retrospective review of records of suspected victims of sexual abuse or sexual assault who were examined and had forensic evidence collected in the emergency department of Arkansas Children's Hospital, Little Rock. The University of Arkansas for Medical Sciences Hospital institutional review board approved this study.
SUBJECTS AND RECORD ABSTRACTION
We reviewed the medical records of 110 patients aged 16 years and younger who had forensic evidence processed by the Arkansas State Crime Laboratory, Little Rock, over a 30-month period from October 25, 1992, to April 4, 1995. Adequate medical records for 80 of 110 of those patients were obtained and were included in the study. The forensic semen analysis results for all subjects obtained from the Arkansas State Crime Laboratory were matched to the subjects' emergency department visit when the forensic evidence was collected. Specific information was then extracted from that visit and included in this study.
PROCEDURES
The sexual abuse examinations and forensic laboratory collections were performed primarily by pediatric residents who were supervised by pediatric faculty physicians. Forensic collections were obtained when the sexual abuse or assault occurred within the previous 72 hours. Speculum examination with attempted cervical specimen collection was done for adolescents.
The forensic evidence kits contained swabs, slides, and containers and bags for collecting oral, vaginal, and rectal samples, linens, skin scrapings, clothing, or other particulate matter that could aid law enforcement investigators and prosecuting attorneys in confirming the sexual abuse and/or identification of a perpetrator. Kits contained printed instructions for collecting the forensic evidence. Nurses trained in forensic evidence collection assisted in the collections, and the protocols were followed in a standardized fashion. The kits were then submitted to the Arkansas State Crime Laboratory for analysis.
LABORATORY ANALYSES
Investigators at the Arkansas State Crime Laboratory who tested the 80 kits used 2 possible methods to identify the presence of sperm in the forensic collections: (1) direct microscopic identification of sperm (designated "cell" in Table 1 ) or (2) crossover electrophoresis, which identifies a prostate-specific antigen by causing a union with a matching antibody using an electrical accelerant to process the results (designated "p30" in Table 1 ). Prostate-specific antigen, also referred to as p30, is a seminal plasma protein found only in adult male urine and seminal fluid. 3, 7 The p30 antigen can be detected in vaginal fluid only if semen were present 7 and only up to a maximum of 48 hours. Usually, p30 is nondetectable in the vagina after 48 hours. 3 Cell microscopy, or direct visualization, was the other method of laboratory analysis. Both highly sensitive methods detected and identified spermatozoa collected on oral, vaginal, or rectal swabs from the victim or from stains on clothing or linens.
STATISTICAL ANALYSES
The association between forensic examination results and the time from the alleged event to presentation at the emergency department was investigated using an exact CochranArmitage trend test with computer software (StatXact 4.01, StatXact Software; Cytel, Cambridge, Mass).
RESULTS
Of the 80 children and adolescents in this study, 49 (61%) were younger than 12 years and 31 (39%) were 12 years or older. The median age of the 80 children and adolescents in the study was 9 years (mean, 8.5 years). The age range was 4 months to 16 years. Of the subjects, 8 (10%) were male, of whom 6 (75%) were younger than 12 years. Of the 80 subjects, 64 had a negative semen test result, while 16 had a positive result when their kits were analyzed at the Arkansas State Crime Laboratory ( Table 2) .
The findings of our study are presented in relation to historical findings, victims' ages, and site of semen recovery.
HISTORICAL FINDINGS
All 16 subjects who tested positive for semen from body sites and/or linens presented to the emergency department less than 24 hours after the alleged abuse or assault event, and 10 (62%) arrived at the emergency department immediately after the alleged event. Table 1 details the characteristics noted in the 16 subjects who tested positive. Table 3 shows the length of time between the event and presentation to the emergency department for all 80 patients. Of the semen-positive patients, 1 was known to have bathed and washed the genital area before the visit and 4 had wiped; 3 patients had not wiped or bathed; and in 8 patients, the bathing history was unknown. All 15 semen-positive girls reported genitalto-genital contact; the only semen-positive boy disclosed penile-leg contact.
AGES OF VICTIMS
Positive test results for semen were present in 3 (6%) of the 49 children younger than 12 years, whereas results were positive in 15 (48%) of the 31 adolescents. The 3 youngest children with positive collections for semen were aged 6, 8, and 11 years, and presented to the emergency department promptly after the alleged sexual assault. Of the 16 patients who tested positive for semen, 13 (81%) were adolescents.
SITE OF POSITIVE TEST RESULT FOR SEMEN
None of the prepubertal children had semen recovered from any body site; semen was recovered only from clothing or linen in those instances. Four adolescents had semen found in the vagina only. The remaining 8 adolescents with known sites of recovery had seminal fluid in specimens from multiple body sites and/or clothing (Table 1) .
COMMENT
Many findings on investigation of suspected child sexual abuse and assault influence the decisions of law enforcement to arrest a suspected offender and a social agency to take steps to protect a victim. When forensic laboratory evidence plays a role, it can be invaluable. The collections are not necessarily emotionally benign procedures, however, especially for prepubertal children. Establishment of medical evidence that justifies the guidelines for forensic collections in the pediatric population is imperative, because extrapolation from adult data may not be reliable when applied to children or adolescents.
Christian et al 2 report that more than 90% of 67 children younger than 10 years with positive forensic evidence findings were seen within 24 hours of their sexual abuse or assault. All evidence recovered after 24 hours was found on clothing and linens, except for 1 child, on whom a pubic hair was identified 44 hours after the assault. 2 Our findings are consistent with those in the report of Christian et al. All of the patients in our study who tested positive for semen arrived in the emergency department within 24 hours of the event. Christian et al reported some form of forensic evidence recovered from 24.9% of their collections, although only 11% of that was from body sites. Our yield was only 6%. This difference can likely be explained by the fact that Christian et al reported findings that included blood, semen, hair, sperm, and others (grease stain and synthetic fibers), whereas our findings were limited to semen and sperm. We would like to emphasize the critical role that early forensic evidence collections have in the recovery of semen from body sites for all age groups, while allowing for the importance of physician judgment to deviate from the standard on a case-by-case basis. We also agree with Christian et al that recovery and analysis of unwashed clothing and linens should be vigorously pursued because seminal fluid and blood can remain stable for long periods on cloth. In the study by Christian et al, 2 most of the evidence positive for semen was found on linens and clothing. In our study, this was exclusively the case for the 3 prepubertal children.
The prepubertal age group of victims seems to be predictive of the absence of semen. No child younger than 12 years had semen recovered from any body site in this study. Christian et al, 2 in, to our knowledge, the only other published study regarding forensic evidence collections in childhood, found that 11% of children younger than 10 years were positive for forensic findings from body sites, including blood, semen, hair, and other. Our study was limited to semen. One possible explanation for the low detection rates of sperm in children younger than 12 years may be that the sexual abuse of prepubertal chil- dren is less likely to involve vaginal intercourse because of the relatively small size of the hymen and vagina. The likelihood of identification of seminal fluids in the vagina is, thus, diminished. The collection technique for prepubertal children is also different from that of adolescents and adults. For vaginal swabs in young children, a blind swab is the preferred collection method, and there is no anticipation of collecting cervical fluids. In the adolescent and adult collections, a vaginal speculum is used, thus ensuring that deep vaginal, cervical, and other noticeable fluids can be obtained, which would likely increase the positive yield. One study 8 reports that it is possible that sperm can be found in the adult endocervix up to 6 days after intercourse. In vaginal samples, motile sperm commonly are not found after a few hours. 9 In a study 10 that looked at 1007 adult rape survivors, 919 vaginal specimens were collected and 344 (37.4%) were positive for sperm; 37% of the total number of cases were examined within 20 hours of the assault.
This study had limitations. It was a retrospective review, and many patient medical records had incomplete data. In addition, the number of semen-positive subjects was small.
In conclusion, our findings support those of the study by Christian et al 2 that forensic evidence collections from child or adolescent patients are unlikely to yield positive results more than 24 hours after the event. No child younger than 12 years in our study was positive for semen from body sites; if semen is present in children younger than 12 years, it is likely to be on linens and clothing. Evaluation of these findings by experts in the field is recommended so that guidelines can be amended to reflect the latest medical evidence. 
